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»lthoudh over bBO studics have heen Aone since 102°%

on map realino, there is 1ittle understandinag of childrent's ahility
to cowrrehend maprs or the mental piocesses involved., Chililren's
inabhflity to read mape is well document, as are their irproved skills
after instructior. Yet! map skills are vart of the elementary

curriculun.

Cuccess in teaching nao reading skills i35 overestimated

for at least four reasons: 1) an overcimnlification of what is
involvel in realinc a mav: 2) teachino the wrona things about navs
anl not using mars in instruction; 3) failure to seauence skill
levelopnent using laraa aril smail scale maps: and U) {neffectual
teaching techniques anl onission of field instruction. Fesearch shows
that chliliren are capahle of using maps more effectively than ttey
no+ do. Perhans we do not {ully understand +he develobment or
operation of sbatial anilities., Lit*le theoretical work in this area,
“ith the exception of Piaget, can be avolied direc*1lv *o map
learning. It apvears that as children ncve through the elementary
aradee their s£eoatial abilities are suppressed {f not extinquisted,
NDne nethoil of encoraading svatial skills aopears to be throiah
techniques usint latae ecale topoaraphic maps in the uvper el mentary
grades. tastly, cttentionr must be aiven to helnina teachers
undetstanl mars and techniques of map instruction. (snv)




EDO 43557

VD OEPARTMENT OF HEALYH, EDUCATION
& WELPARE

OFFICE OF EOUCATION
THIS DOCUMENT HAS BEEN REPROOUCED
EXACTLY AS RECEIVED FROM THE PERSON OR
ORGANRZATION ORIGINATING IT POINTS OF
VIEW OR OPINIONS STATED DO NOT NECES
SANLY REPRESENT OFFICIAL OFFKCE OF EDU
CANON POSITION OR POLICY

CHILDREN'S ABILITIES IN TOPOGRAPHIC
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There are three major points to be discussed in this papar.
Pirat, ve overestimate our success in teaching map reading skills,
Second, we tuond to underestimate the map reading abilitfus of children,
Third, our teaching of map ekills mitigates against the operation of
spatial mental ability. In short, there is little understanding in the
educational and geographic communities of children's ability to come
prehend maps or the mental processes children use to decode maps,

This state of affaivs is somewhat difficult to underastend,
considering the volume of aveslable "research" associated with map
learning, { have located over 40 studies completed esince 1925. The
inescapable conclusion arfsing from study of these is that 1little
{ncrcase in knowledge has resulted from 45 years of quasi-experimental
tesearch. Many of the studies addressed themselves to the question of,
"how well do children couprehend waps?'' Those that were not an inventory,

concentrated on the teaching of map skills snd subcequent increase in

* A paper for presentation during A Sruposjum on the lnfluence
of the Map User op Map Desjro to dbe held et Queen's University, Kingston,
Ontario, Canada, {roa Septecber 8 to Septesber 10, 1970,
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wap rcading abilitien, Over 90% of the studics uced data collected by
paper ond pencil instruments, Few of the studies were placed in a
theoretical context--educntionsl, geographical, cea-tographical, or
otherwise,

Children'’s inebility to read wape is well documented) as is their
ability to improve skillc after fnstruction. Studies by Barte (1965),
Brown (1560), lord (1928), Millar ()931), Prior (1959), Stampfer (1966),
and Young (1952) attest to the low lavel of map reading ebility of
childrean., On the other hend, reports by Carnichael (1965), Carswell
(1968), Porsyth (1943), Rushdooncy (1961), Starr (1954), ond Weinawig
(1962), show that comprehension of maps fncreuses after instruction.

Let ac refer to ay study of topcgraphic nap taading skille as
on exanple of this "test-teach-test" type of cestearch which has occurred
in the past. In the diccussion of this study, an cttempt will be made
to substantinta the throe clafis which weve unde ot the beginning of
this paper.

The primaory purpose ol my study was to fnvestigate the topo-
grephic wusp reading ond interpretation cbilities of studcats in grades
four, five, and six, and the observed changes in these abilitins after
a period of planned instruction., Other problews investigated included
an exsninetion of the ralatloaship thut exfcta between =ap ekills end
intelligence, spatial ability, sox differences, socio-econouie level,
grede level, chronological age, and the teacher's knowledge of geography.
An analysis uvas also nade for cach grede Jevel of the relative difficulty

of attaining cach of the six skills neccssary to read and interpret a

HS .



topogrophic cup. These skills wero defined 26 the ebility to reed
symbols, direction, gcnle, elevetion, 7nd grid systems as well as the
rbility to interprot inforn=tion from the wmep.

An experiwment war davised which used pre, post, and recrll
tests for both an expericent-l and o couparicon group. Cormercial
standardized fastruuncnts tere used as well ac the Test of Topographic
Map Skills, which weo davised and validated., Furxrther, a linear progrem
keyed to a topographic w.p of the local =zren was used to teach tha topo-
araphic map rcading skills ¢s this secned to be the most effective way
to present the skills and 2asure equfvelence of instruction among
difierent closses.

Fifteen classes were pelceted in consultrtion with the Celgery
Separate School Board :ad, -t each grade level, four clacses were
arbitrarily nsaigned to the experinental group 2nd one to 2 comparison
group. A couparison of the two groups shuwed that there were no sign-
ificant differences in nrp ckille or wentsl ~bility before fnstructfion.

A nmajor finding of my rescerch {s that learncrs {n grades four,
five, ond six, can lesin to use largesscale topographic maps effectively,
In each grade there was a “ignificant go1a {n +bility 25 messured by
the test of topogr-phic nsp ckllls, while tiie conparison gioups did
not make an ifinproveneant that was statistically cignificant,

Figure 1 shows how cffectively the children perforwed on each of
the six sXills, both before and after instruction. The pretest findings
fndicate that sywdols and direction were the only skillas on which an
average score of 50X wra wede. This wis only {n grodes five and six,

The attainpent of other skills was ouch lower--especizlly in the case of
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gtid systemn, If o scove o.f 30% could ve dalined e£s showving wmasterxy
of the skill, then nonc o tha grades hed mastored rny of the skills
that were boing esonined. This supports the reascavch which hzs been
raferred to earlier. I ::. surc that those of you who teach geography
at vhitever level, could prodably give further evidence supporting the
low level of nip reading chiavewcnt aweng cchool children ond adults.

Yet map skills sre 2 part of our school currxizuluw, In the
elenentary grades, tuch ~ttention, =t lesrt cccording to course outlines,
eppears to be givea to their. iltvcvilielest, on the whole, children rppear
to read oaps very pdorly, consequently, vy clein that we overestimete
our success in reaching w~p reedfuy ckills,

I think there eva ol lcarst four toaczo—3, and probebly many tore,
why the educotional systea has pavicoce so insdaquately in teaching
nap reading ¢%ills. TFirat, I suspec thot thera is a gross oversimplifica-
tion in the wieds of teach2r2r of iusl wirt 45 fnvolved in reading 2 map.
Aftetr all, o wap s an extrenely couplincted codinstion of lines,
colors, and aymbols, in which realily has beca transforeed in terms
of scale, shape, and perspective,

Secondly, 1 suspect t:a® the wruuj thinns are being taught ebout
naps. That fs, teachers are probebly teachivg cbout aaps rathar than
with neps. Children noy be leaviiag M- cherccterictics of vorious
types of mep projecticas ond periaps even how thixse projections are mede,
rother than using mans es & weans to so'ie problens or to help them get
a vore accurate inpressicn of tha lewd-~cepe. Third, @ ruspect thet

there is sowethinn leeking in the cequenciong of asp sktlls., In the
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primary gredes, children work with large sc-le naps of their classroonm,
sckool, and neighborhood. Juddenly, in gr:des three or four, thay ere
nvorl:ing with snzll scele wrps of their province, country or world.

The vse pf 1arge scale mep:c after gredes two or three seems to be sadly
neglec ted,

1% {8 surprisin: the kiads of niscrncantions that child.en cen
davelop when they ctteant to ncke some sensz2 out of large sccle maps
wvhen they have been working primrrily with cmz2ll scrle maps. FPor
instence, 1 wes using r topographic map in - clinicn~l sfituation with o
grade four pupfl. I askad her to fdentify the trans-Canzda highway
vhich ren ocross the ufddle of the map. iec¢ response indicated thet
this red line, which wore or iess dividcd the wep in hzlf, was the
equator. It fs casy to cec why this would h. ppen, but it does not
condo 1 the fact thet it Jid h~ppen.

Fourthly, the techniques vhich ere used to teach mopping skills
scen to be fneffectu:l {7 they exist at s11, 1In many coses, the tescher
gseens to assupe that childran csn read a usp. Certainly, there fis
l1ittle attention given tc the discreet skille vhich -~re needed to aske
w-ps comprehensible, It s1ro sppears thet f{ow ~ttenpts are made to
trke children out finto the ffeld and have thau lesrn to use & na2p
through rolating it to the reality vhich they c-a see.

The wvork of Marb:r: srtz, in attemsting to make smrll-scale
mrps wmote couprehensible to children, is {ftaly besed on the assumaption
that children ere going to get very little fnstruction in mep skills,

This 18 a commendedle wezy of helping children read w:2ps, dut it does oot
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solve the besic problen of improving the teaching of map skills. On the
other hand, the exploratory work of Blaut {1969) and others at Clark
Jnivergity is necessary to davelop an approrch to halping children
learn to use nwaps more eZfectively,

The results of the post test as indicated in Figure 1 support
the contention thot we tend to underestincte the map reading abilities
of children. Ovarall the experimentrl group made a 25% increass as
veasured by the TTHMS. Among (e grades snd skills, this ranged from o
110% increase by grade five in dealing with grid systems to an 8%

- increase by grade four in rbilfty to foterpret mwops. It eppears that
symbolas and direction cre the least difficult skills and that they msay
be mantered in the intermediate grades; sczle, grid system, and eleve-
tion scen: to be of equcl difficulty 2nd ary be learned and used, even
though not nastered in the intermediete grades, Interpretation appears
to be a complex skill wvhich showed little incresse {n this experiment,
Probably techniques other then the use of o linear program would be
necessary to help chiidren increase their interpretation abilities.

tlot only was there an increase in the children's ability to use these
skills, but a recall test given approximately one month after the finel
test shownd that the competcncies they had grined had not dininished,

These findings &né the carlier mentioned research show thet
children are capable of using wieps more effectively than they now are
doing. Ca:tainly, a review of the literature availeble to teachers,
shows that most writers wvho have consideted the use of topographic maps

fn school would plece thea ¢t the junfor high school level, decause of
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their complex nature., few, if uny, educitors would suggest the use of
vertical ereal photogrrphs o6 substitutes for neps in the early gredes.
Yat the work of Mcoeruott (1966),‘Klngston (1968), and 3laut (196%)
f1lustrates that children frce kindergarden to grade three are capeble
of understending and getting meaning from lerge scale vertical aresl
photogrephs. As inforustion rccunulates from these types of clinicel
studies, there should be consfderable impzct on the teaching of nop
reading skills,

Perhaps the teaching of oap skills is poorly understood berause
we do not fully underst~ad the development or operation of spatial
ability in humans, Althouzh psychologists have been concerned about
spatial ability as an aspect of intelligence, there {s little theoreticeol
work, with the exception of Piaget (1956), vhich can ba applied directly
to map learning. Plaget's experiments related to development of topo-
logiz, geometric, and projective space nay ba closely related to wmap
skills. The results of his studies 2f the development of the concept
of coordinate svstems and the ability to understand and use perspective
secta to relate ctosely to children's ability to use wape. Much more
research {8 needed in this arca and theoriea may be developed which
diverge from those of Plaget. levertheless, his work provides us with
one franework for exanining a2pping skills and thelr relatfon to space
tepresentation,

This brings us to my final contention. That is, vhatever passes
for the teaching of nsp reading skills in elcenmentaty schools is having

¢ deleterious effect on the development of sprtianl abilities. Referen.e




to Figure 2, "Correlations and Partiecl Correlations Between Scores on
the TTiS and Scores on the California Tests of Mental Maturity," will
provide some justificotion Zox this statenent,

The correlation oi mental age ond the pertial correlations of
verbal nmentel age, nonverbal mental age and spetiel ability with the
acores on the TTYS are shown for the totel s°. ple and by grade. You
vill note that the parti~l correlatfons with verbal meutol age are
highcr then those for nonverbal uentsl age or spatial ability. However,
there are two most fnteresting cthings to note. First, in most cases,
the partial correlations vith verbal ment:l age tended to decrease while
the partisl correlations with nonverbal mentcl age and spatial ability
tended to f{ncrease after fnstruttion, Secondly, from grades four to
six there {s an fncreasc in the partial correlaticn with verbal mentel
oge and a decrease in the p-rtisl correlation with nonverbal mental
ege and spatial ability.

Since ty somple worked with a line-r progran and used a pcper
ead pencil test, we night expect & high coxrelation with verbal nentsl
sge. Yet studies by Eduzrds (1953), Taylor (1960), end Smith ond Taylorx
(1967) support my findings. Taylor (1960, p., 270) went so far as to
suggest that on the besfs of factor en2lysis there was no evidence
that spati'l ability entered into attainment in geography as measured
by school exaninations or odbjective twp tests vhich he had prepared.

From this 1 would conclude that as children move through the
elementary grades their spotizl abilitfes are supressed if oot extine

guished. One method of encouraging the use end development of spatisl
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PIGURE 2

CORRELATICHS AiD PARTIAL CORRZLATIONS BETWEZN
scoris Ot tHE T,T.H,S. 4D SCORLS Ol

1% CALIFCRITA TESTG OF

LENTAL BATURITY

Verbel iYonverbal

liental lient:1 ilentol Spatizl

ze Agel tge? Ability3
Totel Sample (Pre) 031% 3 I . 286% .233%
Total Sample (Port) LG30% B9 L3219 . 259%
Grede 4 (Pre) 841% 3805 « 381 347%
Srade 4 (Post) . 573% . 260 . 347% . 298%
Scade 5 (Pre) +530% . 386" . 342% « 273%
“rade 5 (Post) . 493 327 . 366% . 2057
Crade 6 (Pre) 651 G299 . 143 .061
Grade 6 (Post) G5 AW . 249 171

= ol __ ____ __ __ ___ _ " ._____ ]

Significant at .01 level

nonverbal mentel ape held constant
verbal mentel age held constant
verbal mental age held constent

(VS 2 B I
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skills appears to be through techniques using large ascale topographic
mape in the upper elewmentary grades.

There are two major conclusions that I wish to draw related to
map design., First, since children are capablec of using complex maps
guch as the 1:50,000 topographic seriecs, maps do not need to be severely
modified for school ucge. OGranted, Canadian topographic maps could
coumunicate more effectively with children i¥, cmong other things, they
did not have four coordinate systews and if the linear scale werc
modified to begin at zero., However, these are wminor changes, ,

Secondly, children's incbility to use umaps seems to be less
related to map design than related to ineffective tcaching, Mot
clementary teachers that I have observed in Alberta, British Columbis,
Colorado, ond Florida did not seem to have iecarned from their geography
or cducction courses how to use or effectively teach about maps. Con-
sequently, attention gust be given to helping teachers understand
meps and techniques of wep instruction, I expect that this is done
more effactively in Ontcrio thzn in some other places because of your
long tradition of instruction in geography.

Through 2 coubin-tion of the modification of present map design
2nd improved instruction=l techniques, children should become even

more zftective map users,
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